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Abstract

Proficiency testing is an external analytical qiyalissurance (AQA) measure i.e. the quality ofdhalytical
result is checked against criteria that are see¢peddently of the laboratory carrying out the asedy In a
proficiency test (PT), the participants’ resulte ased to derive the assigned value. Then, therdifte between
each result and the assigned value is comparedhetotarget standard deviation. The end product ef th
performance assessment is a standardised stétistien as a z-score.

In addition to assessing performance of particigaiaboratories, proficiency testing highlights fpgems in
laboratory analysis and can be used as an eduahtioal to help to improve data quality. The lastee
FAPAS”® proficiency tests (0770, 0787, 0784) have highkghproblems with assessing aluminium.

The results from laboratories taking part in a ¢gbichemical analysis will be normally distributed. the
majority of results will be centred on a mean vallwmeproficiency test 0770 (soya flour), multipleodes were
observed rather than a normal distribution. Aseheas insufficient evidence to draw any conclusiomss not
possible to set an assigned value or calculateatypres for this analyte. FAPRS$est 0784 (milk powder) had
a bimodal distribution and 3 modes were observaterFAPAS test 0787 (soya flour). In these tests, the major
mode was used as the assigned value.

FAPAS”® investigated using a reference value to checlasisggned value for one of the proficiency test8{07
This reference value was compared to the resultheoproficiency test and the methods used by gpatits.
The reference value was close to the major modetfandesults for ICP-MS methods were also simitathie
reference value.

Key words: proficiency testing, aluminium, quality

Introduction

Plants can take up aluminium from the soil and freater. So some plants, such as tea, and
some herbs and leafy vegetables, can build uplbigHs of aluminium naturally. Aluminium
can also be added to food during processing anck dood additives contain aluminium.
These are used in foods such as bakery produdes] gowdered foods and drinks, and
processed cheeses to improve the texture (Penninb®gs).

It is therefore important that materials, suchlam@ium, that are added to food or come into
contact with food, do not make food harmful and ihdoes not change the nature, substance
or quality of the food.

Scientific judgements on food data quality are undentinuous scrutiny. It is therefore
important to demonstrate that adequate confideraee b placed on results obtained by
laboratories. Laboratories need, therefore, to daestnate their performance and reliability in
such analyses. It is widely accepted in most aoédsod analysis and regulation that there
are a number of essential elements to laborataalityassurance. These elements include the
use of validated analytical methods, accreditafiovolving third party auditing and the
participation in laboratory proficiency testing sames (Wood, Nilsson and Wallin, 1998).
Thus, laboratories take part in proficiency testiogdifferent reasons, which include export
regulation on contaminants, labelling regulationsstomer requirements for quality and
guality data for food databases.

There is an increasing demand for independent podafompetence both from regulatory
bodies and customers. Individual laboratories neelnow how well they perform against
objective standards and how their analytical resudimpare with others.

By setting the acceptable allowable variation atbtive assigned value at a level that reflects
best practice PT testing provides such objectiemdsirds. By expressing the participants’
submitted results as z-scores they can be compatiecach other, with those at the extremes
of the overall distribution being clearly indicated
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Materials and Methods

All the schemes administered by FAPASollow a similar pattern. For the aluminium
proficiency tests, suitable test materials arectetband tested to ensure sufficient homogeneity
and then distributed to requesting participantabdratories usually have 6—8 weeks to analyse
their samples and return their results. The stadistinalysis is carried out on the submitted
results and a report compiled for issue to laboieto The suitability and quality of the test
materials distributed are fundamental to the effeaess of a PT scheme. The two main criteria
for a suitable test material are that:

» Itresembles, as closely as possible, the real lssmgth which a laboratory routinely deals.

* Variations in the composition of the samples of & material distributed to participants
are kept to the minimum. This is readily checkedistically (Fearn and Thompson, 2001).

After a stipulated closing date the submitted ssare put through the statistical analysis.
Deriving the best estimate of the ‘true’ value (#ssigned value) must take account of the often
far from normal distribution of the submitted rasulA simple mean value is not appropriate as
it is too easily influenced by the presence of exie values hence FAPRSises a variety of
other more sophisticated robust statistical procesitio derive the assigned value (Analytical
Methods Committee, 1989; Thompson, Ellison and W@006).

Results and Discussion

Obtaining the assigned value for a proficiency test be difficult if the distribution of results
is not normally distributed. Proficiency testingopiders examine the distribution of the
participants’ results prior to arriving at the census mean. Sometimes there may be a
suspicion that laboratories are using differenthmé$ resulting in distributions that show
multimodality, skewness or a large variance.

A graphical representation means that FAPAS caclkchesult spread, central tendency, etc.
Looking at distributions showing multimodality ugitbump-hunting means that the overall
structure of the distribution can be observed (lloart and Thompson, 2002). Such problems
with distribution of data for aluminium have beeigHiighted in three recent FAPAS
proficiency tests (0770, 0784, 0787).

A bump hunt of the data for PT 0770 (Soya FlourPR&®, 2006) identified multiple modes
(Figure 1). As there was insufficient evidence itavdany conclusions it was not possible to
set an assigned value or calculate any z-scordhifoanalyte.
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Figure 1: Bump-hunting Histogram of Aluminium in FA PAS® 0770 Proficiency Test

Bump-hunting for PT 0784 (Milk Powder; FAPRS2007a) revealed the data set to be
bimodal (Figure 2). Although the major mode (1009 kg') was used to set the assigned
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value, the uncertainty of the mode was larger #vgrected and had a questionable effect on

participants’ z-scores. Hence the assigned vahake zascores were issued for information
only. The homogeneity mean value was 973 pidgkgl was similar to the major mode.
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Figure 2: Bump-hunting Histogram of Aluminium in FAPAS® 0784 Proficiency Test
The recent soya flour PT (0787; FAPAR007b) identified three modes (Figure 3). The

major mode (6.81 pg K was used to set the assigned value, but z-se@es again issued
for information only. The homogeneity mean valuedtuminium was 7.1 pg kg
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Figure 3: Bump-hunting Histogram of Aluminium in FA PAS® 0787 Proficiency Test

Figure 4 is a dot plot, from PT 0787, of the vaidmitted results for aluminium, separated
by participants’ declared methodology. The seveP-MS results (5.98-9.496 pg Rgwere
clustered around the assigned value (6.81 |19, kwhilst data from other detection methods
appear to be more widely scattered (between 3 antg&g)
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Figure 4: Methods used for Aluminium Analysis in FAPAS® 0787 Proficiency Test

A UK national reference laboratory for metallic tmminants undertook some research to
determine the reference value for aluminium in stigar (0787). The content of Al was
determined using ICP-MS and was found to be 7.2%giy This value was close to the
homogeneity mean value and the major mode, prayidindence that the major mode can be
used as the assigned value for aluminium profigi¢asts.

Conclusions

Aluminium analysis is of particular importance ironitoring foods to ensure that there are
not harmful levels present or that the qualityadd is not compromised. Thus, ensuring that
data quality is luminium is prone to contaminatfaom the laboratory environment e.g. from
traces in acids, leaching from glassware and fromdered gloves. However aluminium can
be difficult to solubilise when digesting a solidnsple, so under reporting can occur which
may be defit for purpose is important for end us@reficiency testing is able to highlight
problems in the quality of analytical results amtsequently help to improve it. Analysis of
apendent on matrix, method or aluminium specigkérsample.
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